


Like the Cooks, many Americans are
drawn to the nation’s untamed rivers and
landscapes. For Norman Maclean’s fic-
tional Montana family in A River Runs
Through It, “there was no clear line
between religion and fly fishing.” And for
many other Americans, the river experi-
ence is an essential part of the human
experience. Americans increasingly are
visiting the nation’s great rivers and land-
scapes; since 1980, for example, visits to
the National Park System are up nearly
40 percent.







severely disrupted. Native fishes may die
or be severely stressed. Water quality may
be improved or impaired. 

A recent report by the U.S. Geological
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the tributary of their origin. With eight
dams blocking their way up the Colum-
bia, roughly one third or more of the





been dormant since the previous fall’s
harvest. During their six-to-eight week
stay on the Platte, the birds can add 15
percent or more to their wintertime body
weight.

The Platte has changed substantially
since the early Westward expansion. By
1885, more water had been appropriated
by canal builders and farmers than actu-
ally flowed in the South Platte during the
summer irrigating season. By 1917, the
entire North Platte was over-appropriated
during the summer months. 

Dam-building began in earnest with
the passage of the Reclamation Act of
1902. Six major dams storing nearly 5
million acre-feet of water were built
across the North Platte, while the South
Platte’s dams could hold back 1.3 million

acre-feet. Increased supplies of water cre-
ated a new wave of canal building along
the North Platte until the 1930s; after
that, farmers turned to groundwater for
additional irrigation. By the 1980s, annu-
al river flows were only about one third
the pre-dam average (Figure 3.9).

The steady reductions of both peak
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H y d r o l o g i s t s  a r e  c o n t e m p l a t i n g  d a m r e l e a s e s  t h a t  w o u l d  o p e n  a n d  m a i n t a i n  ac h a n n e l  a d e q u a t e  f o r  t h e  c r a n e s ,  b u t  t h a tc o u l d  m e a n  l e s s  i r r i g a t i o n  w a t e r  f o r  f a r m -ers upstream. Conceivably the timing of releases might be planned for periods when farmers do not need water, or farm- ers could switch to crops that require less water. In any event, the tradeoffs between farm productivity and crane habitat are not easy. the states of Colorado, Nebraska, and Wyoming signed a cooperative agree- ment for a federal/state recovery program for whooping cranes and other endan- gered species along the river. The agree- ment provides for:





occurring in May and June. Great vol-
umes of sand were stored along the main
channel; during floods, the sand would
be deposited along higher terraces, creat-
ing beaches. These beaches remain an
integral aspect of the river, nurturing a
plant community of mesquite, catclaw,
and hackberry, and providing camping
sites for rafting parties.

Completed in 1963, Glen Canyon
Dam was the cornerstone of the Col-
orado River Storage Project, a series of six
dams on the Colorado, Green, San Juan,
and Gunnison rivers. With Hoover Dam
280 miles downstream, Glen Canyon
Dam helped provide flood control, irriga-

tion, and municipal water supply for Ari-
zona, California, and New Mexico. Lake
Powell, a 26.7 million acre-foot reservoir
created by the dam, provides recreation
for millions of people every year. 

In the mid-1970s, river runners and
scientists noticed that some beaches were
disappearing and that plant and animal
life along the river was changing. In
1989, the Secretary of the Interior



operated in a manner that protects
resources within Grand Canyon, and that
long-term scientific studies be conducted
to monitor the downstream effects of the
dam.

With increasing frequency, scientists
have called for “beach-building” or
“habitat-maintenance” flows. To this end,
in March 1996 Glen Canyon spilled
45,000 cubic feet per second for eight
days—the first intentional flood ever
released for environmental purposes.
When the flood receded, a great deal of
clean new sand had been deposited well
above the normal high-water line. 

Periodic beach-building flows are an
exciting new tool in dam management.
But much needs to be learned about the
ideal volume and length of such releases,
about their impact on native fish and
riparian vegetation, and about the
amount of revenue lost because of
bypassed electrical generation. 

RESOURCE PRESSURES: 
MINING

In the lower 48 states, the upper
reaches of most rivers are quickly affected
by human activities. Mining, logging, res-
idential development, and other factors
all put pressures on headwater areas.
Water quality in headwaters areas also
can be altered by natural factors (Box 3.2).

Mining and resource extraction activi-
ties can present difficult conflicts
between development and environmen-
tal objectives. In many cases, resource
extraction has severe environmental
impacts that can affect wildlife habitat,ildlin, andenewfealies drink.9(at,)]Tj
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Box 3.2
The Impact of Natural Factors on Water Quality

In the absence of human activities, the chemical composition of streams and lakes is con-
trolled by the release of minerals from rocks and soils, which in turn is affected by factors such
as rainfall, temperature, evaporation, and by the life cycles of plants. Concentrations of cal-
cium, magnesium, sodium, and potassium are generally correlated with the chemical com-
position of rocks and soils in a given drainage basin. In some relatively unusual cases,
unmined mineral deposits can affect stream water quality.





Idaho, is one of the largest cobalt deposits
in North America. Several companies
have mined cobalt at the site since the
late 1800s. Shaft methods were used
through the late 1950s. Open-pit mining
began in the late 1950s. Noranda Mining
Company, which currently owns the site,





to characterize groundwater conditions at



transferred to Crown Butte; and 2)
Crown Butte’s acquisition of the property
it leases from Margaret Reeb.

After considering a wide variety of
assets to exchange, Congress and the
Administration ultimately decided to



ing towns east of Pittsburgh, 775 miles of
streams are impacted by acid mine
drainage. In the 130 miles of impaired
streams in the Upper Allegheny Sub-





encourages increased information
exchange, multiagency coordination, and
the formation of partnerships among gov-
ernment, citizens, and corporations to
bring innovative solutions to this national





though there is considerable variability
among sites. Removing forest vegetation
alters hydrological processes such as rain
or snow interception and snow accumu-
lation and melt, which tends to increase
the amount of water flowing from a
logged watershed.

In many watersheds, peak flows appear
to rise in a nonlinear fashion with
increased timber harvest. Hydrologic



reduce the survival rates of fish eggs in
spawning gravels, reduce the availability
of food for fish, and disrupt social and
feeding behavior.



challenges through a science-manage-
ment partnership. The project brings
together people and resources from the
Rocky Mountain Research Station, the
University of Montana, several manage-
ment levels in the National Forest Sys-
tem, and the public. Cooperators have
matched the value of the project’s origi-
nal grant.

Four teams of specialists investigate



tions. Two examples are cited here: Lake
Tahoe and the Upper Clark Fork River
Basin in western Montana.

Case Study: Lake Tahoe

Lake Tahoe, which is renowned for the
clarity of its water and the scenic beauty
of its surrounding forests, lies on the Cali-
fornia-Nevada border between the Carson
Range to the east and the Sierra Nevada
Range to the west. The lake is 22 miles
long and 12 miles wide, with a surface
elevation of 6,223 feet above sea level and
a maximum depth of 1,645 feet, making
Lake Tahoe the tenth deepest lake in the
world. A short growing season, together



combination of factors—lack of thinning,
exclusion of natural fires, and above-aver-
age rainfall—produced the current over-
crowded forest of even-aged trees and
dense undergrowth. These overstocked



tive land. Limits were placed on the “foot-
print” of buildings, and additions or major
remodeling were subject to strict controls
to avoid environmental problems.

Under the plan’s Individual Parcel
Evaluation System (IPES), all undevel-
oped residential lots were evaluated and
scored for their suitability for develop-
ment based on factors such as relative ero-
sion hazard, runoff potential, ability to
revegetate, and proximity to the lake. In



the rest from local government and pri-
vate sources.

In July 1997, President Clinton issued
an executive order creating the Tahoe
Federal Interagency Partnership, which is





cation of articles, briefings on conditionsin the basin, and discussions of technicalissues. Gerald Mueller, the director ofNorthern Lights, played an importantrole as a facilitator. As the process unfold-ed, mutual trust and loyalty to the processincreased.The steering committee submitted itsreport to the legislature in 1995. Thereport recommended that the legislatureenable the Department of Fish, Wildlife,a n d  P a r k s  t o  l e a s e  w a t e r  f r o m  r a n c h e r sr i g h t s  i n t o  i n s t r e a m  f l o w s .  T h a t  w o u l da l l o w  w a t e r  b e i n g  u s e d  f o r  i r r i g a t i o n  t o  b el e f t  i n  t h e  r i v e r  t o  s u p p o r t  f d e d o n s 9 5 .  T h er e p o r a l s o h e  p p o  u s e r  t u h o s e  e  s e  w a t e rv i c e o m  r a n ,  w h i c h a t  w o u r t  m o v b l e  t e r
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